Introduction
Dental caries is a chronic disease and has remarkably decreased in the developed countries, but it is still increasing in the developing countries [1] [2] [3] [4] .
World Health Organization(WHO) has used DMFT index of 12 year old adolescents as the oral health indicator, which shows the comparative oral health between the countries. 5, 6) . The decreased index in 2010 was owing to the establishment of oral health division in 1997 and nationwide oral health survey in 2000, but the DMFT index is still a high score in comparison to the OECD countries. In order to go down DMFT index, it is necessary to investigate the factors related to dental caries as the concept of health promotion.
The adolescence is a transition period of physical, mental, and social activity 7) , and the right dental health and behavior can have much influence upon the lifelong oral health and quality of life 8) . Dental caries is the major cause of dental morbidity and causes tooth pain and mastication disorder, which are related to normal permanent dentition. Therefore, adolescents should take care of the more active oral health management 9, 10) . The incidence rate of dental caries in adolescents is higher than that of the adults, so the importance of oral health management in adolescents has been under debate for many years because lifelong dental care begins in adolescence. Therefore, the students are vulnerable to dental caries and the school age is the essential stage of lifelong oral health care. It is necessary to investigate the provocative factors of oral diseases 11) . The preceding papers concerning adolescent oral health include dental health incidence surveys [12] [13] [14] , relation between oral diseases and socioeconomic status 15, 16) , and relation between depression and dental caries 17) . In order to set up an oral health care program, the survey for knowledge and attitude toward dental health must be considered, but there is only a survey on adult knowledge and attitude 18) . The aim of the present study is to provide basic data for the development of school oral health management program. Seosan is the city of urban and agriculture complex and the entire first grade of middle school students filled out the questionnaire on the knowledge and attitude of oral health. The data linked to DMFT index and dental caries experience revealed the provocative factors of dental caries.
Materials & Methods

Subjects
Seosan is the city of urban and agricultural complex, and is located in Chungcheongnamdo. The population is 161,687 and 12 year old adolescents are 2,241 19) . The present study is the cross-sectional survey, focusing on the 2,241 first grade middle school students(mean age=12.5±1.0 6) . A total of 2,209 sheets of questionnaire(98.5%) were analyzed, except 32 sheets of incomplete answer.
Study methods
From April 10 to June 10, 2011, the researchers visited the middle schools and explained the purpose of the present study. Students filled out the self-administered questionnaire after confirming the informed consent.
In accordance to the standard of WHO 20) , the oral health status were examined by two researchers who were trained by same condition, using a mirror and an explorer. DMFT index was calculated by decayed tooth(DT), missed tooth(MT), and filled tooth(FT).
The questionnaire consisted of general characteristics(2 questions), oral health knowledge(7 questions), and attitude(4 questions). The instrument for oral health knowledge and attitude was adapted and translated from that of Farsi 21) and revised by two dental hygiene professors. The questionnaire went through preliminary survey by 20 middle school students and was verified on the questions. The questionnaire has 1 to 7 points, and the higher point means higher knowledge. Based on the mean score, 0 to 2 is lower knowledge, and 3 to 7 is higher knowledge. In the attitude, 0 to 2 means lower attitude and 3 to 4 means higher attitude. Cronbach's alpha was .750.
Statistics
The collected data were analyzed by SPSS 18.0 program(SPSS Inc, Chicago, IL, USA) and descriptive statistics was used for oral health knowledge and attitude. The difference between the knowledge and attitude, according to dental caries experience and DMFT index, was analyzed by independent t-test, one-way ANOVA, and Duncan's multiple range test(post-hoc). The related factors of dental caries experience were calculated by multiple logistic regression test. 
Results
Oral health knowledge and attitude
The oral health knowledge of 7 questions, including 'agree' and 'do not know', revealed 72.4% in 'periodontal disease can be preventable by tooth brushing'. It was reported as follows. The gingiva bleeding means the early sign of periodontal disease(46.3%), dental floss can prevent periodontal disease(42.7%), the oral disease can develop the systemic disease(30.4%), and oral disease can still occur in spite of the dentist's advice(20.0%).
The oral health attitude disclosed higher response in the question, 'periodontal disease gives me bad impression'(59.8%). The crown and bridge is better than the natural teeth(58.1%), teeth mobility is the natural change by age(32.3%), and the bad oral hygiene influences school activity(18.6%). These results mean the lower level of oral health attitude<Table 1>.
The oral health knowledge and DMFT index by demographical characteristics
The difference between oral health knowledge by demographical characteristics showed that the lower income group had lower oral health knowledge and attitude, but there was no gender difference(p>0.05).<Table 2>. Cronbach's alpha was .750. 
Mean±Standard deviation and range was 0-4 point, ‡
by the independent t-test at α =0.05. Low group was 0-2 point and high group was 3-7 point at 0-7 point range ** Low group was 0-2 point and high group was 3-4 point at 0-4 point range *** Low group was < $1,480, middle group was from $1,480 to 2962, and high group was ≥ $2,963 † Not statistically significant at p<0.05 Table 5 . Multiple logistic regression model predicting on the dental caries experience DMFT index by demographical characteristics revealed that permanent tooth index by gender marked higher score in women(2.25) than that of men(1.72)(p<0.001), and the lower monthly income group had higher DMFT index(2.21) than that of the medium income group(1.85) and higher income group(1.83).(p=0.036)<Table 3>.
장종화⋅김지희⋅이경희 / 12세 청소년의 구강건강지식, 태도와 치아우식경험도와의 연관성 483 3. The relation between the oral health knowledge, attitude, and dental caries experience Table 4 suggested the difference between oral health knowledge and attitude by dental caries experience. Oral health knowledge in caries free(DMFT=0) was 2.56 and that of caries(DMFT≥1) was 2.39(p=0.007). The attitude in caries free was 1.97 and this figure was higher than that of caries(1.82)(p=0.001). In order to investigate the provocative factors to dental caries experience, categorical variable was made by the way of oral health knowledge and attitude score. The multiple logistic regression by gender and monthly income<Table 5>, dental caries experience was higher in the group of lower knowledge(OR=1.21; CI=1.00-1.49) and lower attitude(OR=1.25; CI=1.01-1.54). Women had higher dental caries experience than men(OR=1.39; CI=1.14-1.69), and the lower monthly income group had higher dental caries experience than the higher income group(OR=1.34; CI=1.02-1.76).
Discussion
The present study is a cross-sectional survey on oral health knowledge and attitude in the first grade middle school students, aged 12-year old in Seosan. The oral health is the dynamic process understood as social, cultural, and economic point of view. The oral health behavior is related to general characteristics, belief, attitude, oral health status, and oral health knowledge 22) . The dental caries and periodontal disease are the most common dental problems and can be preventable by diet and oral hygiene. In order to improve the cooperation and compliance of the trainees, the preliminary analysis of the oral health knowledge and attitude was able to predict the behavioral change 23) . The dental and oral hygiene training and applying preventive methods reduced the dental caries and periodontal disease 24) . The score of the oral health knowledge of the students was 2.46 of 7, and that of the attitude was 1.88. Seosan has been provided with water fluoridation since 2002 and the dental caries experience rate in middle school students was 59.1%. The dental caries index in men was 1.72 and that in women was 2.25. These figures were relatively low in comparison to 2010 nationwide oral health survey, but the incidence rate of dental caries is still higher than those of the developing countries, so the activation oral health care management policy is required because the dental illness costs are a big burden for the individual and the community 5) . The dental caries experience index by gender revealed that girl students are epidemiologically more vulnerable to the dental caries 4) . The relation between the dental caries experience and socioeconomic status suggested that family monthly income below 2,000 US dollars is more vulnerable to dental caries. Jones and Worthington revealed that the socioeconomic status is directly proportional to dental caries prevalence rate 25) . This finding reminds that in order to improve the oral health management, the individual effort and social support for the economic inequality is essential to solve the disease burden.
Gingivitis and dental caries begin in the adolescence and can be fully preventable by appropriate oral hygiene care. Solhi et al. 22) suggested that oral health education, based on health belief model(HBM), improved the oral health recognition. The responsibility on health problem relies on community, as well as individual, and the importance of health promotion in oral hygiene needs to converge on adolescent health risk behaviour and psychological consideration. The oral health in students is the most important thing in public health, so the lifelong oral hygiene, including manhood and senescence, can begin in the adolescence 4) . The school-based dental public health service in Korea is mainly provided to the primary school students by public health center. Therefore, it is necessary to expand the oral health service to the middle and high school students. The present was cross sectional study focusing on the 12 year old adolescents. It is necessary to investigate the follow up intervention study that connects the longitudinal study with oral health improvement behaviors.
Conclusions
The present study was carried out to provide the basic data for the adolescent oral health service program by investigating the relation between the oral health knowledge, attitude, and dental caries experience among the first grade middle school students in Seosan, Korea. Further survey is needed in relation between the oral hygiene index, gingival status, and oral health behavior.
It is reported that oral health knowledge and attitude of 12 year old students in Seosan showed a score of knowledge and attitude is proportional to high dental caries experience. The activation of the school-based oral health education is indispensable to the right oral health behavior in the adolescents. Therefore, the expansion of school-based oral health program is the key solution to the continuing oral health care in the near future.
